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(54) A computer mouo® 

(57) A mouse 10 for operating a computer 25 Includes operating keys 12, and means 11 for verifying or 
recognising biometric features, such as fingerprints, palm prints, other characteristics of the hands or fingers, 
or voice , of one or more users to permit or deny access to the computer. The mouse may be linked to the 
computer by a cable 13 or by Infrared transmission means. Ail the fingerprint verification or recongnition 
circuitry is contained in the mouse, and initially a fingerprint is sensed by a sensor 24 and stored in memory 21 
to identify, on future occasions, an authorised user. 
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MOUSE FOR A COMPUTER 
This invention relates to a mouse for operating a computer. 

Hie use of a mouse, in addition to a keyboard, has become well established for personal 
computers. By moving a mouse over a surface, such as the surface of a table or desktop, or of a 
special pad, the user Is able to move a representation of a pointer over a computer screen, and can 
select an operation (described or represented by an icon on the screen) by using one or more 
buttons carried by the mouse. 

One of the main problems with computers, whether stand-alone or connected to a network, is 
that of security. To prevent unwanted users from gaining access to a given computer or network, a 
system of passwords is usually employed. With such a system, each time a user starts up his 
computer, or logs onto a network, he enters a password. Even this system has disadvantages. The 
user must remember his password, and then enter it each time he logs on. Also, users are often 
required to change their passwords at regular Intervals. Additional security may be provided by 
making it necessary to re-enter the password eveiy time the computer has been left unused for a 
predetermined period of time, so that if an authorised user is called away from his computer he does 
not have to log out or switch it off. This approach, however, makes it inconvenient for the authorised 
user. Furthermore, passwords are not always completely secure; they can be discovered by 
chance, or as a result of negligence by the authorised user, or by trial and error. 

It is an object of the present invention to provide a mouse for a computer which overcomes 
these disadvantages. 

According to the present invention, there is provided a mouse for operating a computer, the 
mouse including means for verifying or recognising biometric features of one or more users to permit 
or deny access to the computer. 

The means for verifying or recognising biometric features may include a sensor, recognition 
circuitry responsive to the sensor for providing electrical codes representing one or more biometric 
features of a user, a memory for storing codes representing said biometric features of one or more 
authorised users, and verification or recognition circuitry for comparing said electrical codes with 
said codes stored in memory. 

. The means for verifying or recognising biometric features preferably comprises fingerprint 
recognition means. 

The mouse of the Invention has the advantage that it makes the computer, or the computer 
network, much more secure than using a password, while at the same time completely removing one 
level of interface between the user and the computer. In other words, when an authorised user 
wants to log on to his computer, it is only necessary to touch the mouse (in the recognition mode) or 
enter his user name and touch the mouse (in the verification mode) and the computer is ready for 
use. This Is also a valuable time saver if the computer uses the time-our feature,, whereby, rather 
than re-entering his password after a time-out he only needs to touch the mouse. The use of 
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fingerprints for verification of an authorised user has, of course, the added advantage that 
fingerprints, so far as is known, are unique to a given person, do not need to be remembered, and 
cannot be discovered like a password can. 

A mouse for a computer in accordance with the invention will now be described, by way of 
example, with reference to the accompanying drawings, in which;- 

Fig. 1 is a perspective view of the mouse; and 

Fig. 2 is a schematic of the circuits used in the mouse. 

Referring to Fig. 1, the mouse 10 of the invention is of the same general configuration and 
size as any standard mouse, but is modified by the inclusion of a fingerprint verification or 
recognition device, which may have a sensor comprising a small platen 11. In standard fashion, the 
mouse has function keys 12, and a cable 13 to connect it to a computer. Alternatively, the mouse 
may be linked to the computer by infra-red transmission means. The mouse may operate by any of 
the known systems, such as a rolling ball as a movement sensor, or a light and photosensor system 
using a dedicated mat or pad having a regular pattern of markings. 

Although the use of a fingerprint verification or recognition device is described herein, any 
suitable biometric verification or recognition system may be used, i.e. systems which measure 
characteristics of the user such as palm prints; sizes, shapes, temperatures, pressures, colours or 
smells of hands or fingers; or voice. 

Examples of fingerprint recognition systems are described in EP-A-0,640,933, EP-A- 
0,459,712, EP-A-0, 348,1 82, EP-A-0,071,269 and US-A-5,373,181. Various sensing arrangements 
are described in these patents, including optical, electrical and pressure sensing devices. They all 
have in common the fact that they produce a set of electrical signals, or code, representing selected 
characteristics of the fingerprint In some of these systems, the amount of information required to 
characterise a fingerprint can be very large. One way of reducing the amount of information needed 
to characterise a complete fingerprint is described in the article "Little Waves, Big Squeeze", 
published in the New Scientist, 2 March, 1996. For verification purposes, however, it may not be 
necessary to characterise the complete fingerprint, but to use only selected features. In order to 
'read' the fingerprint consistently, it may be desirable to locate the platen or other sensing area within 
a cavity of appropriate shape to take the end of a finger, to allow a more accurate placement of the 
finger. 

Referring now to Fig. 2, the mouse contains the necessary circuits to enable it to function as 
an accessory to a wide range of computers. To this end, it contains all the fingerprint verification or 
recognition circuitry (rather than relying on the computer for this function). A typical arrangement 
includes a CPU 20, with its own working memory 21, a programmable read only memory (PROM) 23 
such as an EEPROM, for storing the fingerprint recognition software, and a non-volatile memory 
(NVM) 22, for storing the electrical codes representing the fingerprints of authorised users. Input is 
provided by an appropriate sensor 24, which may be, for example, an optical, electrical or pressure 
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sensitive sensor. The mouse is connected by cable 13 to a computer 25 such as a persona! 
computer 

In operation, the mouse has two modes; a team mode, in which a fingerprint is initially 
recognised and stored to identify, on future occasions, an authorised user, and a normal mode, 
either for verification or for recognition of the user, in which the mouse will only give computer 
access to an authorised user. 

In an example of the learn mode, the process is as follows: 

1) The learn mode Is established, for example by inserting a disc containing the initialisation 
routine software, to enable the mouse to communicate with the computer. In a network system, it 
might also be made necessary to open up the process by means of a systems administrator. 

2) The computer prompts the user for a user name. 

3) The user enters the user name into the computer. 

4) The computer prompts the user to place the selected finger onto the fingerprint sensor on the 
mouse. 

5) The sensor scans the fingerprint and generates the fingerprint code. 

6) The fingerprint code Is stored in the NVM against the user name. 

7) A unique 'go-code' is generated for each fingerprint (or for the individual mouse). 

8) The go-code is stored in both NVM and the computer. 

In an example of the normal mode, for verification of the user, the process is as follows: 

1) The computer prompts the user for a user name. 

2) The user enters the user name into the computer. 

3) The computer prompts the user to place the selected finger onto the fingerprint sensor on the 
mouse. 

4) The sensor scans the fingerprint and generates the fingerprint code. 

5) The fingerprint code is stored temporarily In CPU memory. 

6) The CPU compares this fingerprint code with the fingerprint of the authorised user stored in 
the NVM. 

7) If there is a match, the mouse transmits the go-code to the computer, and the computer allows 
the user access to the system. 

8) . If there Is no match, the mouse transmits a stop-code to the computer, which denies the user 
access to the system. 

In an example of the normal mode, for recognition of the user, the process is as follows: 

1) The computer prompts the user to place the selected finger onto the fingerprint sensor on the 
mouse. 

2) The sensor scans the fingerprint and generates the fingerprint code. 

3) The fingerprint code is stored temporarily in CPU memory. 

4) The CPU compares this fingerprint code with the fingerprints of the authorised users stored in 
the NVM. 
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5) If there is a match, the mouse transmits the go-code to the computer, and the computer allows 
the user access to the system. 

6) If there Is no match, the mouse transmits a stop-code to the computer, which denies the user 
access to the system. 

The mouse can be supplied substantially ready for use, along with the relevant initialisation 
software, which might conveniently be supplied on a floppy disc. Once an authorised user has set up 
the mouse as described above, no-one else can use the computer unless authorised in the same 
way as the first authorised user, the authorisation of second and subsequent users being controlled 
such that for example, only the first authorised user can admit subsequent authorised users, or 
substitute alternative users. 

It is known to use fingerprint recognition to allow access to a computer, as described for 
example in EP-A-0,348,182, column 7, lines 49 - 59, where a fingerprint recognition system is built in 
to a keyboard. The mouse of the present invention offers considerable benefits, however, in that it 
can be used with existing computers or systems without modification, and without the need to add 
any other components other than replacing the mouse, which is the least expensive part of a 
computer set-up. 
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Claims: 

1. Mouse for operating a computer, the mouse including means for verifying or recognising 
biometric features of one or more users to permit or deny access to the computer. 

2. The mouse of claim 1 wherein said means for verifying or recognising biometric features 
comprises fingerprint recognition means. 

3. The mouse of claim 1 or claim 2 wherein said means for verifying or recognising biometric 
features includes a sensor, recognition circuitry responsive to the sensor for providing electrical 
codes representing one or more biometric features of a user, a memory for storing codes 
representing said biometric features of one or more authorised users, and verification or recognition 
circuitry for comparing said electrical codes with said codes stored in memory. 

4. The mouse of claim 3 including means for entering into the memory, during an initialisation 
operation, said codes of authorised users, and means for preventing changes to said stored codes 
other than by authorised users. . 

5. The mouse of claim 4 wherein, during the initialisation operation, the mouse generates a 
mouse recognition code, and instructs the computer to operate only in response to that mouse code, 
the mouse code being generated either randomly during initialisation, or being a unique code pre- 
programmed into the mouse, or being generated from predetermined parameters of the electrical 
codes representing the biometric feature. 

6. The mouse of any one of claims 1 to 5 wherein said memory is a non-volatile memory, and 
wherein the code of an authorised user can be changed only in response to successful verification or 
recognition of the biometric feature, or in response to the entry of a password. 
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bereits erkannte Person oder den betreffenden Personenkreis 
vorgesehen ist. Dementsprechend erfolgt dann erneut eine Ge- 
wichtung der in den verschiedenen Verfahren ermittelten Da- 
ten. Das Ergebnis dieser erneut en Auswertung der Daten ermog- 
5 licht dann die Entscheidung, ob eine Erkennung in einer vor- 
gesehenen Sicherheitss.tuf e als erfolgt oder als nicht erfolgt 
anzunehmen ist. 

FQr die Kombination der Biometrien bzw. Erkennungsverf ahren 

10 werden vorzugsweise verschiedene Sicherheitsmodi eingefiihrt. 
Die Auswahl dieser Sicherheitsmodi ist dabei sowohl in der 
elektronischen Schaltung programmiert als auch benutzerdefi- 
niert (Eingabe einer PIN oder eines Paftwortes) moglich. Das 
hangt von den jeweiligen Sicherheitsanforderungen der Anwen- 

15 dung ab. Vorzugsweise wird bei der elektronischen Auswertung 
in Abhangigkeit von den vorhandenen Sicherheitsanforderungen 
automatisch entschieden, welche der verwendeten Verfahren zur 
Erkennung zu welchem Grade bei der Ermittlung des Erkennungs- 
ergebnisses angewendet werden sollen. Ist beispielsweise bei 

20 der Unterschrif tsanalyse das Ergebnis der Erkennung negativ, 
aber nur mit geringer Wahrscheinlichkeit, hat sich der Fin- 
gerabdruck hingegen mit hoher Wahrscheinlichkeit als der zu 
erkennende Fingerabdruck erwiesen, so kann die elektronische 
Auswertung zu einer positiven Erkennung und damit der Berech- 

25 tigung eines Zugangs fUhren. Die Ablehnung der Unterschrif t 
wird dann darauf zurttckgefiihrt, dafl die Unterschrift in Hek- 
tik oder Unruhe zu schnell und zu undeutlich geleistet wurde. 

Hat der Benutzer selbst die Mbglichkeit, auszuwahlen, welches 
30 Verfahren der Erkennung mit dem hbchsten Gewichtungsf aktor 

versehen werden soil oder ausschliefilich zur Erkennung heran- 
gezogen werden soil, kann insbesondere bei Anwendungen mit 
geringem Sicherheitsbedarf sichergestellt werden, dafl der Be- 
nutzer in jedem Fall seine Erkennung herbeifUhren kann. Er 
35 ist dann unabhangig von dem momentanen Zustand seines Finger- 
abdrucks, seiner Stimme oder seiner fUr die Qualitat der Un- 
terschrift maJigeblichen Motorik. Die Mbglichkeit, seitens des 
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Benutzers ein Erkennungsverf ahren, das bei dem erf indungsge- 
mcifien Verfahren in Kombination mit anderen eingesetzt wird, 
abzuschalten, kann z. B. zeitlich begrenzt werden, um eine 
Verringerung der erzielbaren Sicherheit nur zeitlich befri- 
stet zu gewahren und dadurch zu verhindern, daft das System 
dauerhaft mit dem Einsatz nur eines biometrischen Erkennungs- 
verfahrens benutzt wird, was die Falschungssicherheit redu- 
zieren wiirde. 
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Patentansprtiche 

1. Verfahren zur biometrischen Erkennung, 

bei dem eine Beurteilung einer Erkennung anhand technisch er- 
5 mittelter personenbezogener Daten durchgefiihrt wird, indem 
in einem ersten Schritt ein Verfahren zur biometrischen Er- 
kennung und mindestens ein davon verschiedenes weiteres tech- 
nisches Verfahren zur Erkennung durchgefiihrt werden, 
in einem zweiten Schritt aus diesem Verfahren resultierende 
10 Daten mittels einer elektronischen Schaltung gewichtet werden 
und 

in einem dritten Schritt aus den gewichteten Daten ein Mali 
fiir ein Zutreffen einer Erkennung ermittelt wird. 

15 2. Verfahren nach Anspruch 1, bei dem 

in dem zweiten Schritt die Daten in Abhangigkeit von vorher- 
gehenden Anwendungen des Verfahrens geiuafl einer in .der elek- 
tronischen Schaltung implementierten Rechenvorschrift gewich- 
tet werden. 

20 

3. Verfahren nach Anspruch 1, bei dem 

in dem zweiten Schritt die Daten entsprechend einer jeweili- 
gen Eingabe in die elektronische Schaltung gewichtet werden. 

25 4. Verfahren nach Anspruch 1, bei dem 

zwischen dem ersten Schritt und dem zweiten Schritt aus den 
Daten bestimmt wird, wie die Daten in dem zweiten Schritt ge- 
wichtet werden. 
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